Isolation and characterization of a novel acidic polysaccharide containing tartrate and glyoxylate residues from the mineralized scales of a unicellular coccolithophorid alga Pleurochrysis carterae.
The characterization of mineral-associated polyanions from the unicellular alga Pleurochrysis carterae is described. This species is useful for the study of mineralization, because it produces calcified scales known as coccoliths in homogeneous cell culture. Three acidic polysaccharides (PS-1, PS-2, and PS-3) were extracted from the coccoliths with EDTA and were separated and purified by differential precipitation with magnesium ions and chromatography on DEAE-cellulose. PS-1 and PS-3 are predominantly polymers of galacturonic acid containing lesser amounts of other monosaccharides. PS-2 has an unusual structure. Chemical, enzymatic, and two-dimensional NMR analyses demonstrate that the repeating unit of PS-2 is [----4)D-glucuronate(beta 1----2)meso-tartrate(3----1)glyoxylate(1-]n. Thus PS-2 has a high density of negatively charged groups available for calcium ion binding, similar to the phosphoprotein polyanions of other species. Polysaccharides containing tartrate and/or glyoxylate have not been previously described; these residues may be introduced into PS-2 by a postpolymerization process involving oxidative cleavage of glucuronate or mannuronate residues.